Discussion  by unknown
33
3
3
3
D
D
p
p
a
a
d
t
o
m
f
t
w
o
c
v
p
o
m
a
i
a
T
p
y
p
F
M
o
i
t
f
f
r
i
r
t
s
t
s
i
s
p
i
c
o
o
p
b
i
c
h
p
t
i
t
a
P
F
c
a
Surgery for Congenital Heart Disease Koh et al
1
CH
D5. Inamura N, Matsushita T, Fukunami M, Sano T, Takeuchi M, Kurotobi
S, et al. P wave signal averaged electrocardiography in patients undergo-
ing the Fontan operation. J Cardiol. 2002;39:101-7.
6. Tuzcu V, Ozkan B, Sullivan N, Karpawich P, Epstein ML. P wave
signal-averaged electrocardiogram as a new marker for atrial tachyar-
rhythmias in postoperative Fontan patients. J Am Coll Cardiol. 2000;
36:602-7.
7. Watson RM, Josephson ME. Atrial flutter. I. Electrophysiologic sub-
strates and modes of initiation and termination. Am J Cardiol. 1980;
45:732-41.
8. Tanigawa M, Fukatani M, Konoe A, Isomoto S, Kadena M, Hashiba
K. Prolonged and fractionated right atrial electrograms during sinus
rhythm in patients with paroxysmal atrial fibrillation and sick sinus
node syndrome. J Am Coll Cardiol. 1991;17:403-8.
9. Dilaveris PE, Gialafos JE. P-wave duration and dispersion analysis:
methodological considerations. Circulation. 2001;103:E111–1.
iscussion
r Constantine Mavroudis (Chicago, Ill). Dr Koh, you have
erformed a retrospective study in a relatively small group of
atients in whom you noted time-related changes of P-wave char-
cteristics that result in a stepwise degeneration of coordinated
trial activity leading to ectopic atrial arrhythmias, atrial tachycar-
ia, and eventually atrial fibrillation in APC Fontan patients with
ricuspid atresia. This is a relatively small group of patients with
ne diagnosis.
You developed a thesis that atriopulmonary to total cavopul-
onary artery extracardiac Fontan conversion should be per-
ormed on the basis of P-wave abnormalities even before atrial
achycardia and symptoms cause complications in existing patients
ith a stable APC Fontan.
The idea that all APC Fontan patients regardless of symptoms
r abnormal hemodynamic findings should be converted to total
avopulmonary extracardiac connections has been proposed at a
ery recent 2005 World Congress in Buenos Aires. The present
aper by you and your associates has refined this thesis with
bjective data based on P-wave morphology.
Dr Koh, since increasing right atrial size is a marker for arrhyth-
ias, did you correlate increasing right atrial size with the onset of
rrhythmias? In other words, could you determine the percentage of
ncrease in right atrial size that correlated with the onset of atrial
rrhythmias and changes of the P-wave morphology?
You selected as your study group patients with tricuspid atresia.
his makes sense because we have the most follow-up with these
atients; they seem to have done better 20 years ago. However, do
ou have any experience with other single ventricle patients,
erhaps with heterotaxy syndrome or other complex anatomy? c
302 The Journal of Thoracic and Cardiovascular Surgery ● MaIn closing, I want to emphasize the progressive indications for
ontan patients in our population of 100 patients at Children’s
emorial Hospital in Chicago. Initially, we were very hesitant to
perate primarily for atrial arrhythmias, insisting on more basic
ndications such as pathway obstruction and valvular abnormali-
ies. We have since eased our indications to one or more of the
ollowing: atrial arrhythmias, pathway obstructions, valvular dys-
unction, decreased ventricular function when it is arrhythmia-
elated, and decreased functional status. We have not embraced the
dea of operating without findings, and we have not developed
eliable predictive indications in asymptomatic patients.
You have challenged us to adjust our indications with predic-
ive indications such as your P-wave morphology study. More
tudies with more patients will be necessary to delineate further
his very interesting idea.
Dr Koh. To answer your first question, we did not measure the
ize of the right atrium in this study; however, several other
nvestigators showed correlation between the P-wave duration and
ize of the right atrium. I referred to the study of Dr Wong in this
resentation. He called this relationship “mechano-electorical
nteraction.” He and his colleagues showed that P-wave duration is
orrelated with size of the right atrium measured with echocardi-
graphy.
Dr Mavroudis. Do you have any experience with other types
f anatomy, other substrates, for example, heterotaxy syndrome?
Dr Koh. To homogenize morphologic background, we selected
atients with simple tricuspid atresia as the study population. We
elieve that cardiac morphology influences the P-wave character-
stics. In the preliminary study, we assessed changes of the P-wave
haracteristics in a small number of heterotaxy patients. In the
eterotaxy patients, changes of the P-wave axis were frequent,
robably resulting from variable location of the conduction sys-
em. Therefore, we found it difficult to show time-related changes
n the P-wave characteristics in this particular group.
Dr Mavroudis. It is safe to conclude, then, that the findings
hat you have here are specific for patients with tricuspid atresia,
nd for any other patients it remains to be seen what the results of
-wave morphology will be over time. Is that correct?
Dr Koh. Yes. The main message of this study is that APC
ontan patients eventually have rhythm disturbance and early
onversion is justifiable. I believe this phenomenon is universal in
ny setting, although it is difficult to show it in terms of the P-wave
haracteristics.
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